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WHAT DO YOUNG ADULTS KNOW ABOUT SCIENCE?

Some Results From Two National Assessmnnts

_ Does American leadership in the sciences reflect a widespread-public un-
derstanding of science, or is it based upon the activities of only 2 fraction
of our citizens? Is general scientific literacy increasing or decreasing in
America? Nefinitive answers to these questions are difficult to attain with-
out analyzine a variety of social, economic and political factors. However,
some context for the question of America's general scientific 1iteracy can
be provided by examining survey data gathered by the National Assessment of
Educational Progress (NAEP) in three science assussments (Three National
Assessments of Science, 1978) of 9-, 13- and 17-year-olds and young adults.
Yhe Tirst assessment was conducted in 1969-70, the second in 1972-73 and the
third in 1976-77. While each of these assessments included a young adult
sample, only the results from the second and third assessments can be used
to measure changes in performance.

This paper focuses on changes! in science knowledge of young adults from
the second assessmant to the third assessment and wil] also compare performance
cf young adults with that of 17-year-olds in school. Performance in science
among the young adult population is of interest because the age range, 26-35,
represents for many Americans those years when formal schooling may have
ceased and careers are being developed. Moreover, the young adult population
is often socially active and concerned about issues of importance to the total
society. The results presented in this paper will perhaps provide some clues
about how well informed this age group is about some of the scientific facts
and principles underlying environmental problems and o¥her areas.

A useful first step toward understanding the adults' results would be to
view them in the context of general performance trends among the three student
populations. Briefly, these results show that:

1Becauss National Assessment reports changes in performance over time, some of
the exercises administered in the first assessment are not released to the
public so that thay may be administered in 3 future assessment. In this way,

_ National Assessment is assured of having a valid dase for determining changes

" {n performance over time. In addition, some science exercises were administered

- " to both the 17-year-old and young aduit samples so that comparisons between the

two age populations can be made. . .
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» A1l ages declined in performance from the first to the second assess-
ment. The third assessment found performance levels for 9= and 13-year-
~ olds near that of the second assessment.

« A further decline in performance was noted for 17-year-olds from the
i;?%"d to }h:)thirﬂ assessment (Three National Assessments of Science,
» P Xxitt). .

The findings indicate that the last decade saw declines in parformance in
science among the three student populations. Although the rate of decline
among 9-year-olds and 13-year-olds appears to have abated, the decline among
17-year-olds continues. The findings for the 17-year-olds are of particular
inta;esf here because this age ropulation will become the new young adult
population.

Some Changes in Young Adults' Performance

Approximztely 2,000 young adults responded to each science exercise in the
1972-73 assessment, and approximately 1,220.young adults responded to each
exercise in 1976-77. Exercises administered in each assessment ranged across
a very general level of science Lnowledge, and 20 exercises from the second
assessment were administered again in the third assessment. Fqr complete
details about sampling, administration, analyses and related aspects of the
adult science assessments, the reader may consult Three Assessments of Science,
1969-77: Technical Summary (1979).

Exhibit 1 displays the performance levels for two assessments of young
adults nationally and in selected groups (see Appendix A for definitions of
the groups). The solid black line indicates national average percentages of
young adults correctly responding to the 20 change exercises in 1972-73, and
the broken black line indicates national average percentages of young adults
correctly responding to the same exercises in 1976-77. The bars represent
the positions of selected groups of young adults relative to the national
average percentages. Exhibit ], therefore, depicts the changes in national
performance between the two assessments and the changes in groups' posfitions
relative to the natfon and relative to their past performance. (See Appendix
8 for tables stating the average percentage correct for the nation and each

group. )

Exhibit 1 indicates that more young adults correctly responded to the 20
change exercises in 1972-73 (44.6%) than in 1976-77 (40.7%). In additfon, the
decline .in performance among the selected groups was generally uniform, with a
few exceptions. One exception is that declines in the Northeastern and Central
regions were not statistically sfgnificant.? Another exception occurred among

4

24hen change statistics are discussed in this paper, only those greater than
two standard errors are mentioned. The standard error is a measure of the
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JEXHIBIT 1. Changes in Performance by Selected Groups of Young Adults on 20 Exercises
Administered in 1972-73 and 1976-77 Science Assessments
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young adults in the Western region. In the 1976-77 science assessment, sig-
nificantly fewer young adults in the West correctly responded to exarcises than
did so in the 1972-73 assessment. Note also that while young adults in the
Southeastern region performed below the national average in 1972-73, their
performance in 1976-77 was nearly the same as that of the natfon. So while

the nation experienced a decline, the young adults in the Southeast held their
own.

Gl

Patterns of performance among the remining reporting groups are somewhat
similar to those observed in the results of assessments in other learning
areas. For instance, more males than females responded correctly to the sci-
ence exercises. The same is true in the “"race/ethnicity” category, where we
observe that more whites than blacks rusponded correctly to the science exer-
cises. Young adults residing in big cities or fringes of big cities tended to
perform at a somewhat higher level than those who reside in medium cities and
smaller places. Of some interest, however, is a comparison between the overall
effacts of the categories “own education" and "parental education.” It appears
that "own education” is a more precise indicator of differentials in perform-
ance than the “parental-education” category.

Now let's ook at some of the exercises used to measure changes in perform-
ance. Not only are changes in percentages of correct answers interesting
between the two points in time, but the percentages of particular incorrect
answers and "I don't know" responses are also of some interest.

variapility of a statistic due to sampling and other random fluctuations. In

reporting changes greater than two standard errors, we are confident that

changes this large would occur by chance in fewer than 5% of all possible

replications of NAEP's sampling and data collection procedures. When sum-

marizing more general trends across age populations, we are less restrictive.

For example, most reporting groups in the young adylt and 17-year-old popula-

tions declined between the two science assessments, but not all declines were

statistically significant. However, the consistency of those resuits seems

noteworthy, even if individual changes are not significant. ‘ ]
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You are lonking to the west and observe a full moon near the horizon. What time
is 1t?

Percent Percent
Responding Responding
1972-73 1976-77
@ It is about sunrise. 37.8 29.5
It is about noon. 1.7 2.7
It is about sunset. 31.5 37.3
It is about midnight. 13.4 14.9
CO 1 don't know. \ 15.5+ 15.4+

tlolum does not tetal 100% because of rounding and/or monresponee.

Green plants are important to animals because the plants

Percent Percent
Responding Responding
1972-73 1976-77
< consume both food and oxygen. 12.8 8.3
< consume food and give off oxygaen. 4.9 8.9
< consume food and give off carbon dioxide. 2.0 4.0
& produce food and give off oxygen. 63.6 55.8
< produce food and give off carbon dioxide. 7.7 15.5
< I don't know. 7.0+ 7.2+

+Columm does not total 100% because of rounding and/or nonresponse.
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"SPREADING
FERTILIZER

ACROSS A
FURROWED FIELD

The crop duster, cattle, salt stored in piles outdoors, and farmer spreacirg
| fertilizer CAN ALL

Percent Percent

Responding Responding
1972273 1976-77
<O improve the soil. * 18.6 20.1
@ make the stream water impure. 58.8 44 .4
<> kill insects that attack crops. 6.9 8.3
<> make plants grow bigger and faster. 11.3 17.8
<> 1 don't know. 4.2+ 9.0+

+Colurm does not total 100% because of rowunding and/or nonresponse.
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Einstein's theory of the basic relationship between matter and energy (E-mcz)
was proposed in the early 1500's. Below are some developments that occurred
some years iatar.

Which one was specifically suggested by Esmc@?

Percent Percent

Responding Responding
1972-73 1976-77
< Lasers 4.7 4.6
< Television 4.2 2.6
<& Space travel 6.3 5.9
<> Jet propulsion 8.0 8.6
& The nuclear reactor 39.9 37.8
-1 don't know. 37.0+ 40.2¢

+Colum does not total 100% because of rounding and/or nonresponse.

The blood carries on many functions in the human body. Indicate whether each
question describes a function of the blood.

Percent Percent
Responding Responding
1972-73 1976~77
A, ls it a function of the blocd to digest food?
< Yes 17.3 2.0
& No 80.3 73.2
< I don't know. 2.5+ 4.5+
B. Is it a function of the blood to protect
against disease?
- Yes 86.6 87.1
< No 10.7 8.9
< 1 don't know, 2.5+ 3.6+
¢. ls it a function of the blood to carry food
to the cells?
- Yes 87.6 88.0
<« No . 9.8 7.3
< 1 don't know. 2.5+ 4.3+
A1l 3 parts correct 63.1 57.3

t0olum does rot total 100% Seczusse of rounding cnd/cr nemresgonse.

7
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Some Comparisons Between Young Adults and 17-Year-Olas

A collection af 15 science exercises was administered tﬁ ~eth the 17-year-
old and young adult samples in each of the science assesgments. Here is 2
surmary of performance by the two age populations:

1 17-Yt*r-gld:
National Average ational Average

‘ Percent Correct Parcent Correct
1972-73 41.9 1972-73 40.6
1976-77 36.4 .1976-77 36.8

National average percentages varied only slightly between the two age
populations in both assessments. Clearly, performance among 17-year-olds and
young adults declined between the two assessments. This same pattern of decline
persisted across the selected reporting groups with only two notable exceptions,
depictes in Exhibit 2. '

Exhibic 2 displays the relative position? between the two variables that
compose the race/ethnicity category (whites and blacks) and the sex category
(males and females). This depiction indicates that gaps in performince between
males and females are greater in the young adult population than in the in-
school 17-year-old population. The same [:ttern pertains to the relative
position of whites and blacks: gaps in performance between whites and blacks
are greater in the young aduit population than in the in-school 17-year-o0ld
population. It should be noted, however, that the lines for blacks at age 17
and for females at age 17 are inclining, while the 1ines for whites at age 17
and for males at age 17 are declining. This tends to suggest that the gaps in
performance are at least being reduced.

Results from two other assessments (health and reading) of the young adult
and the 17-year-old populations indicate that, generally, 17-year-olds know
more than young adults. The results of the science assessments, however, sug-
gest an exception to this gereral pattern. In science, adult males appear to
know more than 17-year-old males; however, female adults did not perform as
well as 17-year-old females. Thic is possibly a reflection of the fact that
males are generally employed more often in positions requiring some degree
of scientific competence than are femaies. Some evidence for this generaliza-
tion was noted in the 1976-77 assessment, which asked young adults if they were
employed in positions related to sc'ence. The performance of those who
indicated science-related smployment was about 10-15% higher than those who did

not.

IRelative position is the deviagjaﬁfaf a reporting group frem the nation (group
average percent correct minus national average percent correct). This removes
the overall time trend and-aliows us to examine whether groups are becoming

more homogeneous over time (e.g., 17-year-old males and famales).

- - \‘
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EXNIBIT 2. A Comparison Between Young Adults and 17-Year-Olds
by Race/Ethnicity and Sex on 15 Overlapping Science Exercises
'
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Following are some of the exercises administered to young adults and
17-year-olds in two science assessments. The declining pattern of performance
is evident for both populations, but, more often than not, the declines for
17-year-cids are not as steep as for young adults. Also of interest is the
fact that the percentages of "I don't know" responses are somewhat lower among
17-year-olds than among young adults. The slightly higher overall performance
by 17-year-olds on these sample exercises can probaoly be attributed to their

more recent exposure to such topics.




-

A strain of plants has been dwarf for several generations. Seeds from some of
thase plants were planted. Among the new plants 95 were dwarf and 5 were tall,
which of the following would be the best test of the idea that the 5 tall
plants were not mutants but graw tall because of soil conditions?

Adults 17-Year-0lds
Percent Percent Percent Percent
. Responding Responding Responding Responding
1972-73 1076-77 1972-73 1976-77

< (ross tall and dwarf

plants. 5.9 7.1 8.5 - 8.6
< Plant seeds from dwarf ‘ ‘

plants in poor scil. 2.7 3.7 3.9 3.8
< Plant seeds from tal)

plants in the kind of ‘

soil the 5 tall plants r

grew in. - 11.3 11.5 7.8 10.7
& Plant seeds from dwarf

~ plants in the kind of

5011 the 5 tall plants

grew in. 53.4 48.9 57.0 - 52.2
<> Plant seeds from the 5

" tall plants in soil to

which various vitamins ‘

have been added. 14.7 14.0 13.5 16.4
<> 1 don't know. 11.9+ . 14.6+ 8.8+ 7.8+

I T 4

olurm dees not total 100% because of rounding and/or nonresponse.
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Which of the following fs the most important cause of the seasons In the
temperate zones of the Earth?

Adults 17-Year-01ds
Percent Percent Percent Percent
Responding Responding Responding Responding
1972-73 1976-77 1972-73 1976-77
@ The Earth's 2xis is not.
at right angles to the
plane of its orbit. 25.7 29.9 3i.0 27.2
< The Earth is not always
the same distance from ‘ .
the Sun. 49.7 48.8 50.2 51.6
. o The.Earth’s speed is not
constant during the year. 1.6 2.1 2.1 3.5
© ‘The Earth's surface is.
" mostly covered with water. 3.4 4.3 3.0 4.0
< The Earth is not a * e
perfect sphere. - 2.7 4.§ 4.9 4.8
< 1 don't know.. 2 16.6+ 10.2+ 8.4+ 8.5+

+Colum does not total 100% because of rounding and/or nomresponse.




" Suppose that a rubber balloon filled with air does not leak and that it is

_ taken from Earth to the Moor., One can be sure that on the Moon, the balloon
will have the same } ,

Adults 17-Year-0lds
Percent Percent Percent Percent
Responding Responding Responding FResponding.

1972-73 1976-77 1972-73 1976-77
< size as on tarth. 40'3-~ 27.5 | 46.8 38.1
& mass as on Earth. 22.9 26.3 - 26.8 29.1
< weight as on Earth. 3.6 4.2 1.8 2.8
<> rate of fall as on |
Earth. 1.8 1.3 ‘ .8 1.0
< ability to float as
on Earth. 19:7 19.4 15.5 15.1
< I don't know. 11.7% 20.9+ 7.4+ 10.8+

+Colunm does not total 100% because of rounding and/or nonresponse.
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In hot c‘limatos, the advantage of bu11d1ngs with white surfaces is that white

- surfaces effectively
© Adults 17-Year-01ds
Percent Percent Percen ercent
Responding Responding Responding Responding

'1972-73 1976-77 - 1972-73 1976-77
< absorb light. 6.0 6.0 6.5 6.4
&> defract light. : 13.1 16.1 13.2 14.9
& reflect light. 64.1 59.8 67.6 62.6 -
< refract light. 7.4 7.4 6.9 6.1
< transmit light. 2.7 6.1 2.0 3.3
< I don't know. 6.2+ 4.2¢ 3.6+ 5.3+

+Colum does not total 100% because of rounding and/or nonresponse.

The statement that the relative humidity is 50 percent means that |
Adults 17-Year-01ds

Percent Percent Percent Percent
Responding Responding Responding Responding
1972-73 1976-77 1972-73 1976-77
< the chance of rain is
50 percent. 13.6 12.0 15.3 14.3
< the atmosphere contains
50 pounds of water per
cubic mile. 3.8 6.3 5.8 7.1
" & the atmosphere contains
: 50 grams of water per
. -.cubic meter. _12.9 11.5 12.5 12.0
EN
,, & the atmosphere would be
~ ~  saturated with water if
the air temperature were ‘
£QOF. 3.3 3.7 - 3.9 6.5
@ the atmosphere contains
- half as much water as it ]
could contain at its pre- " K
sent temperature. 47.5 42.6 49.0 . 4: .2
<> -1 don't knaw. 18.6+ 23.7% 13.2+ 17.6+

i

+Coliom does not total 100% because of rounding and/or remregporse.




Conclusion

Because of the small numter of exercises used to assess the scientific
literacy of young adults, results are suggestive rather than conclusive.
" Howevar, young adults performed less well in 1976-77 than in 1972-73. With
the exception of some regional variations, most of the reporting groups
reflected the same uniform decline as detected nationally.

Comparison between the young adult and 17-year-old populations suggests
that the two age groups are not very diFfarent in their performance on science
exercises. Moreover, both age populations declined in performance between
1972-73 and 1976-77. Arong the reporting groups, however, some jateresting
--patterns are evident. Adult males appear to koow more abou ence than 17-
‘year-0ld males. The opposite appears to be “the\case among females. Females
at age 17 performed higher on science exercises‘xgan female young adults. By
the same token, 17-year-old blacks performed higher on science exercises than
black young adults. This finding suggests that any differences in performance
among school age groups is exacerbated by social mores that often limit the
exposure of certain groups to certain opportunities.

Additional assessments of the young adult population would be helpful in
establishing clearer trends.of this important age group's performance in :
certain crucial learning areas. v \

il
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APPENDIX A
" DEFINITIONS OF REPORTING GROUPS

National Assessment, unlike most testing programs, does not report scores
for ‘n24viduals. Rather, NAEP reports how defined groups of peopie respend to
ccrt:;n q¥ostions. Definitions of the groups discuss n this report are pre-
sented below. : ‘

Region

Using the U.S. Office of Business Economics categories, the country has
been divided into four regions -- Northeast, Southeast, Central and West.
States included in each regfon are shown on the following map.

L

k

Sex

Results are presented for males and females.

Race/Ethnicity

Respondents are classified as white, black or other on the basis of visual
observation by the interviewer. Results are given separately for whites and




blacks. The numher of respondents classified as "other" was too small to pro-

- duce relfable resulfs.

Community Size

Size-of-community categories are based upon the populations of the com-
munities in which the respondents being assessed were located.

200 oBi cities and urban fringes: communities with a population greater than

Medium.cities and smaller places: communities with a population less than
200,000. - ‘
Age . -

The young adults ranged in age between 26 and 35 years.

Own Education

Young adults were asked their highest education levels attained. Respon-
dents are classified into three groups. For purposes of definition, high
school refers to grades 9 through 12. = . ;

e oy
Not graduated high school: young adults who reported they had not gradu-
ated from high school. -

Graduated high school: young adults who reported they had graduated fron
high school, but had no formal education beyond high school.

Post high school: young adults who reported they had some formal educa-
tion beyond high school that may have included business, professional or trade

school training as well as college or university training.

Parental Education
)

‘Young adults were asked their parents' highest education levels attained.

-~ Respondents are classified into three groups. For purposes of definition,

high school refers to grades 9 through 12.

Not qraduated high school: young adults whose parents did not graduate
from high school. e ‘

-

Graduated high school: young adults who have at least one parent who
gradqateﬁ Trom high school but did not continue beyond high school.

F

Post high school:’fjoung adults who have at least one pafent who has had
some post high school education. ‘

. N SR
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APPENDIX B

AVERAGE PERCENTAGES CORRECT FOR THE NATION AND
SELECTED GROUPS ON <C EXERCISES




TABLE 1. Performance by Selected Groups of foung Adults on 20 -
Exercises Administered in 1972-73 and 1976-77 Science Assessments
1972-73 1976-77
Average Standard Average Standard
Percent Error of Percent Error of
Correct Average Correct Average
Percent Percent
Correct Correct
Nation 44.6 0.6 40.7 1.0
Region
Northeast 44.7 1.0 41.7 1.5
Southeast 40.2 1.6 40.5 1.9
Central 44.9 0.9 43.1 1.7
West 47.7 1.4 36.6 2.6
Sex\
Male 52.3 c.9 49.1 1.4
Female 37.4 0.6 33.3 1.0
Collapsed community size
" Big cities/urban fringds 44.4 0.9 41.2 1.5
Medium cities/smaller places 44.7 0.9 40.3 1.5
Race/ethnicity
White ) 7.8 0.6 44.6 0.9
Black 25.9 0.9 21.5 1.2
Other 31.9 1.9 28.7 2.5
Own education
Not graduated high school 27.2 0.7 20.5 1.2
Graduated high school 38.6 0.7 34.7 1.2
Post high school 56.9 0.7 51.3 1.0
Unknown 41.4 3.6 45.0 15.9
Parénta1‘education .
Not graduated high school 36.8 0.7 32.5 1.3
Graduated high school 47.3 0.8 41.9 1.1
Post high school 55.9 1.0 52.5 1.7
Unknown 28.3 2.6 23.3 2.2
-
19




TABLE 2. Natioma) Avirugi Percentages of Corréi Responses
and Differences fn Average Percentage Correct for Sex and Racial Groups
of Young Adults and\%7-¥ear-01ds in 1972-73 and 1976-77

Adults 17-Year-01ds
1972-73 1976-77 1972- -77
National percentage correct 40.6 36.8 41.9 - 36.4
( .6)° (1.1) ( .5) ( .6)
Differencett in averaye
percentage correct
(group-nation) \
Male 8.1 8.8 5.5 4.4
(.9) (.7) ( .4) ( .3)
Female - 7.5 - 7.7 - 5.2 - 4.3
(.4) (.7) (.4 (.3)
White 3.2 3.8 2.9 2.4
~ (.3) ( .8) ( .3) ( .2)
Black -19.2 -18.8 -15.5 -14.4
‘ ( .9) (1.4) ( .8) ( .6)

fN’umbere in parentheses are the standard errors of each percentage or differ-
yce in percentage.

Positive differences indicate performance above the nation, ﬁrd negative
differences indicats performance balow the nation.

if

20 : : =
b, * . s




G

BIBLIOGRAPHY

Three Assessments of Science, 1969-77: Technical Summary, Report 08-S-21,
1989-70 and 1976-77 Assessments. Binvar. Colo.: Nat‘onaI Assessment of
Educg;ioga1 Progress, Education Commission of the States, 1979. ERIC no.
ED 168 901.

Three National Assessments of Science: Changes in Achievument 1969-77, Report
-S- an ssessments. nver, .. Nationai Assessment

of Educational Progress, Education Commission of the States. 1978. ERIC no.
ED 159 026.




